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Checkmates Corrosion
Welding aids modern metallurgy to produce completely
corrosion-proof assemblies
EQUIPMENT is subject to corrosiveattack and consequent deteriora-
tion by three forces : chemical attack, elec-
trolysis and erosion. Chemically active
gases, liquids, pastes, or solids eat away
the more easily attacked portion. Dissimi-
lar metals often set up galvanic currents,
which cause pitting and corrosion. High-
velocity steam or solid particles in a slurry
add mechanical abrasion to the ravages
of chemical and galvanic attack.
Welding Prevents Deterioration
Welding is a valuable aid to users and
fabricators of equipment for corrosive ser-
vice. By welding, equipment can be made
smooth, jointless—one-piece. Valves and
necessary fittings can be faced with cor-
rosion-resistant metal welded in place.
Chemical attack can be further prevented
by making welds of material similar to
the body metal.
Welded assemblies present a smooth,
unbroken internal surface. No pockets
are formed in which concentration and
consequent deterioration can occur.
Galvanic attack, which occurs with
other types of assembly, ceases to be a
factor in welded equipment. In a welded
assembly, the same or similar metals are
fused together. Perfect electrical contact
prevents the damage due to galvanic ac-
tion. Abrasion by steam, water, or solids
is prevented by welding on hard alloys at
constrictions and bends.
Welding Stops Corrosion Losses
Abrasion, chemical attack, electrolysis,
are defeated on a thousand fronts by
welding. New equipment, designed to
resist corrosive conditions and fabricated
by welding to assure satisfactory perform-
ance, is achieving enviable records in ser-
vice. Equipment which would otherwise
be scrapped is renovated and protected
against further deterioration. Many cor-
rosion problems, localized in extent, are
conquered through the application of re-
sistant materials to the affected parts by
welding.
As a result of the successful applica-
tion of welding to check corrosion losses,
industry is saving money. Repair and re-
placement bills are cut. New machinery
and supplies have a longer life, and thus
amortization charges are lowered. Less
valuable production time is lost through
shutdown and accident.
A few of the many ways by which weld-
ing checkmates corrosion, selected from
actual case histories, appear in,the column
at the right. These and many other similar
welding applications may be utilized' in
your future business.
TIIIS ALL-WELDED KITCHEN uNIT includes sink, dishwasher, 'drainboard, working
space, and closets. It is made of stainles, steel, welded into a jointless unit which is strong,
easy to clean, and resistant to corrosion. Many of the utensils also are of stainless steel.
In the textile industry, stainless steel is used
for dye-vats, tanks, buckets, dippers, and many
other purposes. The equipment, welded
throughout, resists chemical action, is smooth
inside and therefore easily cleaned, and is
strong and durable.
* * *
Wear by sandy water had pitted the surfaces
of two 42-inch diameter balance needle valves
so seriously that the valves would no longer
operate efficiently. Twenty-two hours of weld-
ing saved these expensive semi-steel castings,
which otherwise would have been scrapped.
* * *
In redesigning several 700-gallon tanks for
food storage, it was necessary to eliminate an
unsanitary and corrosion-ridden condition. The
tanks were redesigned to be made from stain-
less steel with welded joints. The inside and
outside are now permanently free from unde-
sirable laps where germs might lodge or corro-
sion might start.
* * *
Sea water had seriously corroded the impel-
lers of cargo pumps on an oil tanker. Five hours
of welding repaired this damage at a fraction of
the cost of new parts. Resistant metal used for
the repair will prevent recurrence of trouble.
* * *
Welded piping in the floor of a skating rink
successfully resists severe corrosion in addition
to mechanical stress. No mechanical joint could
withstand this service. The piping carries alter-
nately refrigerating brine for freezing the skat-
ing surface and steam for melting it.
* * *
Milk storage tanks for a chocolate manufac-
turer were welded to prevent corrosion and un-
sanitary conditions. These tanks were fabricated
entirely of stainless steel. They were welded to
prevent corrosion at the seams as well as off-
taste in the milk. The smooth, flush, inside sur-
face left no pockets for chemical and bacterial
action to produce spoilage.
* * *
A container for caustic soda solutions, made
of Monet metal to resist corrosion, had a cast
iron plug in the base. Corrosion troubles were
imminent. By welding this and all other joints,
corrosion was successfully prevented.
* * *
Tomorrow's engineers will be expected
to know how to take advantage of this
modern metalworking process. Many
valuable booklets describing the oxy-
acetylene process are available without
obligation. For further informatioh write
any Linde office.
The Linde Air Products Company
Unit of Union Carbide and Carbon Corporation
New York and Principal Cities
In Canada:
DotninionOxygenCompany,Litnited,Toronto




TOHN B. Stineman discusses the
j role of pressed-metal manufac-
ture in modern industry in this
month's lead article.
fitECAUSE of its increasing com-
1-) mercial importance furfural
merits consideration. Norman G.
Wittenbrock describes its prepara-
tion and uses.
"MOTES on Telescope Mountings"
IN is a brief discussion by Edwin
W. Mann, of the Department of
Chemical Engineering, on the
mounting of a reflecting telescope.
T. Robert Penisten reviews the
j classification of "Soap Oils,"
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Pressed - Metal Manufacture
THE term, pressed-metal, as it is
I no,,v used, denotes only the
working of metal in a cold state.
It is a process generally considered
to be of very recent origin. Never-
theless, the manufacture of metal
weapons and armor in ancient
times can be construed to be a
process of pressing metal, since it
was from this early working of
metal that our modern methods
of pressing, stamping, drawing,
and spinning have developed. As
expressed by W. W. Galbreath and
John R. Winter :
"Primitive man had fire at his
command at a very early period,
and with its aid he was able to
smelt ore and then hammer or cast
the product thus obtained into
various forms. For centuries, forg-
ing and casting were the only
methods known for producing iron
parts. Large quantities of parts
were not required, and for a long
time slow, expensive methods of
manufacture prevailed. Many can
remember the cast-iron keys and
the forged hardware that decor-
ated the doors of homes only a few
generations ago. Since quantities
vvere small, there was little incen-
tive to develop methods that would
produce parts at high speed and
relatively low cost."
The first of our modern manu-
facturing plants to use metal
pressing in their production were
those of the electrical and auto-
motive industries. Much of the
credit for the present status of
pressed-metal manufacturing must
be given to the electrical industry.
Up to the time when the use of
electricity became wide spread, the
old-time gas-chandelier and oil-
lamp manufacturers had been con-
tent with slow hand methods to
obtain the light-weight metal parts
that they required in their produc-
tion. However, the electrical in-
dustry needed speed in the pro-
duction of thousands of small parts
that had to be exactly uniform.
by John B. Stineman, m., '37
The electrical manufacturers soon
discovered that these thin-walled
parts could be pressed from steel
and brass with amazing rapidity
and with a great degree of ac-
curacy. 2.
Shortly after the inception of
the electrical industry, the auto-
motive industry started its rise to
the predominant position it now
occupies. Originally the automobile
manufacturers stubbornly followed
the ancient law of habit. They be-
lieved that the only way to manu-
facture automobiles was with forg- 3.
ings, castings, and wooden parts.
It was not long, however, until an-
other ancient law, the law of ne-
cessity, superceded the law of habit.
The automobile manufacturers
were forced to realize that they
could not attain any speed in their
production while they clung to the
use of castings and forgings en- 4.
tirely in the fabrication of an
automobile. They also came to
realize that they could not increase
the performance of an automobile
unless they reduced its weight.
Luckily for them, and for other
industries, the use of pressed-metal
in their plants solved nearly all of
their problems. The automotive in-
dustry has been, in a certain sense,
the guardian angel of pressed-
metal manufacturing. This indus-
try has helped pressed-metal to
develop just as pressed-metal has
helped it to develop. They have
gone hand in hand.
Methods of Manufacture
In the same way that there are
other methods, regardless of their
relative merit, of making the
pieces produced by pressed-metal
manufacturing, there are different
methods used in pressed-metal
manufacturing. These methods are
grouped by Joseph W. Roe and
Charles W. Lytle into classes ac-
cording to the tools used.
1. Those that punch out flat
blanks with or without per-
5.
6.
forated holes, or split, swag e,
indent, or otherwise change
the blanks, but with no por-
tion raised above the surface
of the blank.
Those that punch out flat
blanks, having the same char-
acteristics as the above class,
but cause some portion to be
formed, bent, drawn, em-
bossed, swaged, dished or
otherwise changed by a por-
tion being raised above the
surface of the blank.
Those that do not punch out
blanks, but perforate only on
the strip or on a flat sheet by
notching, perforating, split-
ting, swaging, indenting,
shearing off, separating or
otherwise changing the piece
but with no portion raised
above the surface of the piece.
Those that do not punch out
blanks but operate on the
strip or on a flat sheet having
the same characteristics as the
above class, but cause some
portion of the piece to be
formed, bent, drawn, em-
bossed, swaged, dished or
otherwise changed by some
portion being raised above the
surface of the piece.
Those that perform operations
on blanks or pieces by form-
ing, bending, or drawing, or
otherwise transforming the
shape, but have no cutting
edges.
Those that in a special opera-
tion flatten, straighten, spank,
or shave soft castings or other
materials ; that ass emb 1 e,
stake or rivet together parts ;
that compress, expand or up-
set materials, hot or cold
swage to shape, drop forge,
coin, squirt, extrude, bend, or
form rods, bars, or flat, round
or square wire, and other
press tools not included in any-
of the other five classes.
There is also another way of
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classifying the methods used in
pressed-metal manufacturing. Just
as the methods can be classified ac-
cording to the tools used, they can
also be classified according to the
operation performed. This classi-
fication can be grouped under four
principal h ea d ing s: pressing,
stamping, drawing, and spinning.
Pressing, in a broad sense, is
used in every method of pressed-
metal manufacturing. Pressing, as
its meaning is intended to be con-
veyed in this paper, is the shaping
of metal by mashing or squeezing.
between the two plates of a hy-
draulic press. The two plates of
the press may be either perfectly
flat, or they may be formed so
that any number of bends will be
placed in the metal sheet. However,
in this process, all of the bends
must be in parallel planes so that
no metal is caused to flow under
pressure. An example of this pro-
cess is the manufacture of corru-
gated sheeting for roofing or con-
struction purposes. It will be noted
that in this process of pressing
there is no cutting or shearing
done in any way. If the corrugated
sheets were pressed and cut to
size in one operation, it would be
a combination of pressing and
stamping.
Stamping, from its definition, is
the process of impressing or cut-
ting on metal an impression with
a raised surface. In pressed-metal
manufacturing, stamping not only
includes the imprinting of a sur-
face, but also includes the shear-
ing process necessary to blank out
a form, which is later to be im-
printed or embossed, from a sheet
of metal ; the trimming up, or
shearing off process used in remov-
ing the flange left after some
drawing processes ; and the blank-
ing out and embossing process
which includes raising the surface
of a piece and punching out all
necessary screw holes or holes for
other pieces to be fitted in. An ex-
ample of this process is the manu-
facture of escutcheon plates for
locks. Stamping can also include
the assembly of pressed or stamped
pieces by bending down, under
pressure, the flange left to hold
such pieces together. It will be
noted that in this process, just as
in pressing, no metal is caused to
flow except the small amount re-
quired for embossing a design.
This, in all cases, is negligible.
Drawing, or the stretching or
pulling of metal to a required
shape, is the most complicated of
all pressed-metal manufacturing
processes. This process always re-
quires complicated dies ; conse-
quently the initial expense for a
drawing operation is an important
item. In most cases, unlike press-
ing or stamping, drawing can not
be done in one operation. It re-
quires a series of operations to
work the metal from a flat sheet
to the required shape. It has been
stated earlier in this paper that
pressed-metal manufacturing is a
cold working process. However, in
the drawing process, the work
must be annealed from time to
time as the work progresses
through the drawing operations.
This must be done in order to keep
the work from becoming too brit-
tle. It is accomplished by heating
up the pieces to a red heat and
allowing them to cool. Drawing is
sometimes combined with stamp-
ing, as in a case where a compound
die is used to blank out a piece and
then perform the first drawing
operation. It is interesting to note
that the fundamental principle of
drawing is that of causing metal
to flow under pressure, just as if it
were heated and then had pressure
exerted upon it. The pressures re-
quired are much higher, but the
time required and the cost per
piece are much lower. An example
of drawing is the manufacture of
kitchen utensils, such as a dish
pan.
Spinning is never an initial oper-
ation in pressed-metal manufactur-
ing. It can be a secondary opera-
tion to either stamping or draw-
ing, but the general rule is that
only drawn pieces are subjected to
a spinning operation. Spinning dif-
fers from the other methods al-
ready discussed in the respect that
it is done on a lathe rather than on
a press. Spinning can be described
as a process in which a drawn
piece, rapidly revolving on a lathe,
is pressed against a form by means
of blunt tools. An example of this
process is the manufacture of
aluminum kitchen ware.
These methods, as covered in
this paper, may seem to be very
simple, but in reality, every piece
manufactured presents special
problems which must be solved.
However, these problems are real-
ly helpful in promoting the growth
of the pressed-metal industry be-
cause they require the manufac-
turers constantly to find better
ways of doing the jobs they have
on hand.
Machines and Tools Used
in Manufacture
The machines and tools used in
pressed-metal manufacturing in-
clude presses, dies, and tools used
in punching and forming. These
will be taken up and enumerated
in order in this paper.
The presses used are of two gen-
eral types, those having a C-
shaped frame for feeding in stock
from the side and those of the
pillar type. The presses used can
also be classified according to the
way in which they are powered.
By this classification there are
foot or pendulum presses, bel t-
driven presses, back-geared press-
es, knuckle-joint presses, and hy-
draulic presses.
The foot or pendulum press is
the most simple of all the types.
These presses are usually operated
by unskilled labor and can be
mounted singly or in a row along
one bench. The motion of this press
is derived from a toggle joint actu-
ated by a heavy pendulum, which
is pushed back by a treadle. In
order to accommodate different
heights of work, the head may be
raised or lowered by means of an
adjusting screw. This type of press
is usually used for jewelers' work
and for light operations on small
pieces.
The belt-driven press is used
for heavier work on fairly small
pieces. This type press is available
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in both C-frame and pillar types.
The C-frame type can either be
open-backed for rapid and easy
removal of work or of the closed
type as always used in the foot or
pendulum press. The power for
this type of press is derived from
a pulley driven by a belt through
a crankshaft. In the pillar type,
there can be one or more punching
heads driven from the same crank-
shaft. This allows more than one
operation to be carried out at the
same time. This type of press can
used for stamping on very heavy
work.
A variation of the back-geared
pillar press is the knuckle-joint
press. It differs in that the shaft,
instead of driving directly down
to the head, operates a toggle or
knuckle-joint. The upper member
of this toggle connects with the
arch of the frame, and the lower
member with the head. A short
link extends forward from the
crank on the main shaft to the
joint between the toggle members.
This type of press has a
very short stroke but is
capable of tremendous
power. This press can be
used for embossing, coin-
ing, or other work requir-
ing a short steady stroke
and very high power.
The hydraulic press can
be adapted to any of the
work done with the afore-
mentioned presses. How-
ever, this type of press is
not used so much for cold
work in pressed-metal man-
ufacturing as for hot forg-
ing.
In respect to the dies
used in pressed-metal man-
ufacturing, all that can be
done here is to enumerate
them without trying, in
any way, to explain their
operation.
Cut Courtesy Toledo Machine & Tool Co.
be used in any stamping or as-
sembling operation, provided the
piece to be worked on is not too
large to be accommodated by the
machine.
Back-geared presses are always
of the pillar type. This is because
the work done on a back-geared
press is usually too large for any
C-frame presses that are built.
These presses are usually powered
by separate motors and are driven
by a friction clutch through double
back-gears to the crankshaft. The
presses can either be of single or
multiple head style. Presses of this
type are frequently used for the
drawing process but can also be
The better known types
of dies are as follow : plain
blanking dies with a stripping
piece ; gang or multiple dies ; cup-
ping dies with ejectors ; simple
bending dies ; compound bending
dies ; double-action cutting and
bending dies ; drawing and re-
drawing dies ; bulging dies ; push
through dies ; single, double, and
triple action dies ; embossing or
coining dies ; and subpress follow
dies.
In addition to the simpler types
of dies just listed, there are other
types of dies designed to do only a
special job, and they can not be
used for any other operation.
These special dies all follow the
general types but can not be
named.
The tools used in pressed-metal
manufacturing are har dene d,
formed punches used in the stamp-
ing and drawing operations. Those
used in stamping have sharpened
edges designed to cut or shear,
while those used in drawing have
rounded, formed edges so that
there is no danger of any cutting
being done in the operation. These
tools are each designed to be used
with one certain die and are not
interchangeable.
This discussion of the machines
and tools used has indicated -that
pressed-metal manufacturing is a
very elastic industry, in the sense
that a specific job can often be
done with different types of ma-
chines and in more than one way.
Present State of Manufacture
Pressed-metal ma nu f act uring
has come to have such a dominant
influence on modern industry that
many manufacturing plants could
not operate without it. In precision
manufacturing of small parts,
there is no other means quite so
satisfactory for high speed and
quantity manufacturing as pressed-
metal methods.
The replacement of castings by
pressed-metal gives parts of equal
strength and up to thirty-five per-
cent reduction in weight. Besides
the savings from reduced weight
of material, machining costs have
been cut almost one hundred per-
cent on the parts replaced by
pressed-metal. This saving can be
transmitted directly to the con-
sumer. For this reason, everyone,
regardless of his occupation, should
be vitally interested in the rapid
growth and the present importance
of pressed-metal manufacturing.
The applications of pressed-
metal are practically unlimited.
Some of the more important indus-
tries to use pressed-metal manu-
facturing to a very great extent are
the automobile industry, the elec-
trical industry, the furniture in-
dustry, and the watch and clock
industry. The automobile industry
is undoubtedly the most important
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user of pressed-metal manufactur-
ing. Few people stop to consider
that, outside of the engine and
driving parts, ninety percent of a
modern automobile is a product of
pressed-metal manufacturing. The
wheels, frame, body, and numerous
small parts are all manufactured
by pressing, stamping, and draw-
ing.
The furniture industry is meant
to include kitchen utensils, kitchen
furnishings such as cabinets and
stoves, and many sanitary furnish-
ings. Thousands of small parts
used in the manufacture of elec-
tric motors and electrical apparatus
are products of pressed-metal
manufacturing. In the watch and
clock industry. about the only part
of a cheap watch or clock that is
not a product of pressed-metal
manufacturing is the face and
glass or crystal.
From the engineering viewpoint,
the field of pressed-metal manufac-
turing is a separate one from that
of mechanical engineering. Al-
though pressed-metal engineering
is an outgrowth of mechanical
engineering, although the problems
met in this field are purely mechan-
ical, and although the pressed-
metal engineers must have an edu-
cation in mechanical engineering,
the field of pressed-metal manu-
facturing can be recognized as a
separate field of engineering.
In this paper an effort has been
made to show the importance of
pressed-metal manufacturing and
the great influence this field has
had on modern industry. There is
probably no other field of manu-
facturing that has had such a rapid
development as this one. It is only
fair to admit that the demands
made on modern industry have
helped this development, but it
should also be recognized that the
development of pressed-metal man-
ufacturing has also helped modern
industry to meet those demands.
It is safe to say that there is not
a single plant in this country using
metal parts that does not use
presse d-metal manufacturing,
either directly or indirectly.
Bibliography
1. Roe, Joseph W. and Lytle,
Charles W., Factory Equipment,
Scranton, Pennsylvania : Interna-
tional Textbook Company, 1935.
2. Avery, C. W., "Stamping and
Assembling 100 Bodies, an Hour,"
American Machinist, March 6,
1930.
3. Cook, Douglas P., "Pressed-
Metal Engineering," Mechanical
Engineering, March, 1924.
4. Dantzig, Tobias, "Seamless
Hollow Metal Balls," American
Machinist, December 4, 1924.
5. Galbreath, W. W. and Winteri
John R., "The Development of
Modern Stamping Practice," Me*
chanical Engineering, January,
1924.
6. New Standard Encyclopedia,
New York and London : Funk and
Wagnalls Company, 1931.
Manufacture and Uses or Furfural
rURFURAL is not a new chem-
I ical, but is one which has been
known for a long time and which
has only recently been produced at
a price low enough to allow its in-
dustrial use.
Historical Note
Furfural was discovered over
one hundred years ago by Dobe-
reiner who obtained this substance
by the distillation of sugar with
pyrolusite and sulfuric acid. In
1850, Stenhouse produced furfural
in appreciable amounts for the
first time by the distillation of
wheat bran with strong sulfuric
acid.
Soon af ter the World War, F. B.
LaForge, of the Bureau of Chem-
istry, Washington, D. C., found
that furfural could be obtained
by
Norman G. Wittenbrock, ch., '38
from an aqueous corncob extract
by the action of superheated water.
This discovery led him to further
study and finally the development
of an economically feasible process
for the production of this sub-
stance from corncobs. At the pres-
ent time there is no industrial
plant in operation for the produc-
tion of furfural by this process.
At about the same time a pro-
cess was developed at the Miner
Laboratories in Chicago for the
production of furfural from oat
hulls. The Quaker Oats Company
is using this process in the manu-
facture of furfural.
Manufacture from Corncobs
The raw materials for this pro-
cess, as worked out by the Bureau
of Chemistry, are corncobs, sul-
furic acid and water. The sulfuric
acid is added to neutralize the
natural basicity of the cobs and
partly to catalyze the reaction.
The corncobs and water are fed
into the digester ; the ratio of
cobs is 4 to 1. The sulfuric acid is
added, the digester is sealed, and
steam is admitted slowly to the
digestion chamber. When the pres-
sure in the digester has built up
to 135 pounds per square inch the
blow off valve is opened and the
rate of flow adjusted to 5 to 6
pounds per minute. The steam
leaving the digester carries away
most of the furfural formed. This
steam, loaded with furfural, is
passed through a column still
where the furfural and water are
separated. The furfural leaving
the column still has some impuri-
P a g e 6
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ties, methanol and acetaldehyde,
which are removed in a head still.
The product of this process is
technical furfural, a 95 percent
solution of furfural.
The total yield of furfural is
about 9 per cent of the air-dry
weight of corncobs.
Although this process seems
very attractive, it has not been
used industrially because of the
difficulty of securing an adequate
supply of corncobs at a low price.
Manufacture from Oat Hulls
The raw material, oat hulls, is a
waste product of the rolled oats
industry. The oat hulls are ground
to reduce their apparent volume
before being placed in the digester.
The digesters are large auto-
claves 8 feet in diameter by 12
feet long arranged horizontally to
rotate slowly about their longi-
tudinal axes. Through the trunions
pass two steam lines, one for live
steam entering the digester and
the other for steam leaving con-
taining furfural. The steam is in-
troduced into the charge through
a manifold located near the bot-
tom of the cylinder, which does

































outlet pipes are located near the
top and are stationary. The diges-
ter is charged with 5000 pounds
of oat hulls, 1500 pounds of water,
and 100 pounds of 66 degree
Baume sulfuric acid. After the
charging is completed, steam is
allowed to flow into the digester
until the pressure reaches 60
pounds per square inch. At this
point the outlet valve is opened,
and the rates of admission and
withdrawal of steam are so regu-
lated that the pressure in the di-
gester stays at 60 pounds. The
digestion period is of five hours
duration.
The steam from the digester is
first passed through a separator
where any entrained oat hulls are
removed. Then the steam carrying
the furfural is passed through a
twenty plate copper fractionating
column of the bubbling plate type.
In the separating chamber of the
fractionating column the furfural
a,nd water form two layers. The
furfural layer contains 16 per cent
water, and the water layer con-
tains about 18 per cent furfural.
The water layer is passed down
the column for the removal of the
furfural content.
The furfural, containing about
16 per cent water and 0.15 per
cent acetic acid, is led into a pan
drier which yields technical fur-
fural of 98 to 99 per cent purity.
The yield of this process, as
operated by the Quaker Oats Com-
pany, is 10 per cent, based on the
weight of dry oat hulls.
Uses
Furfural has a large number of
uses. It is used as a germicide in
treating wounds in trees. Large
quantities of furfural are used in
flavoring tobacco and as a fly-
repellent. Because of its solvent
action, its high power of penetra-
tion, and its comparatively low
toxicocity it finds use in replacing
aniline and oil of mirbane as a
solvent in shoe dyes and leather
dressings. One of the latest uses
is the purification of lubricating
oil. The furfural, acting as a sol-
vent, removes the impurities with-
out affecting the oil.
Economic History
Before 1922, furfural was a
laboratory curiosity with the price
ranging from $6.50 to $30 per
pound. In January of that year
the manufacture from oat hulls
was begun with the price of fur-
fural at $1 per pound. During
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ductions resulting in the price of
25 cents per pound by the end of
the year. The price was steadily
lowered until it reached a price of
from 10 to 15 cents per pound.
Conclusion
The uses already found for this
substance - indicate that it has
taken a very definite place in in-
dustry. With the development of
new uses for furfural and its de-
rivatives it will find a place among
our most important organic chem-
icals.
Bibliography
1. Killeffer, D. H., "Furfural
Stepg into Industry", Industrial
and Engineering Chemistry, De-
cember, 1926.
2. Maines, Gerald H., and La-
Forge, Frederick B., "Furfural
from Corncobs—Economic Aspect
of Furfural Production", Indus-
trial and Engineering Chemistry,
April, 1924.
3. Pervier, Norville C., and
Gortner, Ross A., "The Estimation
of the Pentoses and Pentosans",
Industrial and Engineering Chem-
istry, November, 1923.
Apr i 1, 1 3 7 Page 7
Notes on Telescope Mountings
Some time ago there appeared
in this magazine an article by the
present author on making an
astronomical mirror. Reference to
that article will impress upon the
mind of the neophyte the fact that
he should "let patience have her
perfect work." It is assumed that
the astronomical mirror has been
rough ground, fine ground, pol-
ished, silvered and tested for
shadows and distortion, and is
now ready to be mounted.
It might be well at this point
to mention briefly a very import-
ant test--the Foucault test. This
test is used to find the center of
curvature of the mirror by means
of which the focal length of the
mirror is found. If the mirror is
set on its edge and a point source
of light is placed at the center of
curvature, the light will be re-
flected to its source. It can be
seen from the figure that the light
from the lamp which is a small
distance from the center of curva-
ture C will focus at b which
is an equal distance from C but on
the side opposite the light. If one
uses a sharp edge like a razor blade
and allows it to cut the rays at a,
then the mirror will darken as the
blade is pushed into the rays and
the darkening will start from the
side F. If the blade is allowed to
cut the rays at C, then the dark-
ening will start from side E. At
point b the blade cuts all the rays
at one point and the mirror dark-
ens all over evenly and instantly.
A few trials will convince the ex-
perimenter that it is easier to de-
scribe the test than it is to per-
form it. However, with a little
patience and persistence one can
find the center of curvature. Then
for parallel rays, as those from a
star, the focal length is half this
radius.
Mounting the mirror and com-
by
Edwin W. Mann
pleting the telescope is next in
order. It must be mounted in such
a way that the telescope can be
directed at any point in the
heavens. Two shafts at right
angles to each other are needed
for this flexibility. One of these
shafts is installed so that its cen-
ter line points to the true north.
Let us call this one the polar axis.
Another shaft is installed with its
center line perpendicular to that
of the polar axis. The center lines
of the two shafts intersect in a
common point. On one end of this
second shaft is placed the telescope
tube, on the other end a counter-
weight. The bearings for these
shafts should be snug so that the
telescope will remain in proper
position even when there is con-
siderable wind.
On the polar axis may be placed
the right ascension circle. The
other axis will have the declina-
tion circle. A word of explanation
may be in order here. All are
familiar with the terms latitude
and longitude. There must, of
course, be some reference point
MIRROR
from which the magnitude of lati-
tude and longitude are measured.
Similar to the way in which north
and south latitude are measured
with the terrestial equator as the
reference line, celestial "latitudes"
are measured north and south
from the celestial equator. The
celestial equator is the terrestial
equator projected into the sky.
There is some variation from year
to year of the location of the
celestial equator due to the nuta-
tion (nodding) of the earth, but
the plane of the celestial equator
does not change very much. It is
at an angle of approximately 231/2
degrees with the plane of the
earth's rotation. Astronomers do
not speak of latitudes ; they use
the terms north and south declina-
tion. Declination is given in de-
grees.
Astronomical longitude is called
right ascension. The prime me-
ridian circle for right ascension
is determined by three points : the
two points at which the solar
ecliptic intersects the celestial
equator and, the third point, the
true north. Right ascension is
measured from the point where
the sun's ecliptic crosses the celes-
tial equator in the spring of the
year. This is the vernal equinox.
The other point is the autumnal
equinox. The right ascension circle
is divided into 24 equal parts
representing the 24 hours of the
day.
EYE
When the instrument is corn-.
pleted and the settings are ad-
justed, the identification of any
star observed may be made with
the aid of an ephemeris.
While it is by no means a small
job to make a telescope it will be
found that a great deal of enjoy-
ment and satisfaction may be had
with such an instrument.
The Rose Technic
THE materials from which soap
I may be made are very numer-
ous, but all are alike in that they
are members of the group of sub-
stances called fatty oils. The term
fatty oil, in its usual interpreta-
tion, includes the fluid fatty oils,
soft fats, hard fats, and even the
still harder vegetable and animal
waxes.
No natural oil is composed of a
single, definite chemical compound.
Oils are essentially a mixture of
glycerides. These glycerides are
the esters of certain fatty acids,
mainly stearic, oleic, and palmitic
acids. Oils were formerly thought
to be mixtures of triglycerides of
these acids. Recent work has
shown that there are present
"mixed glycerides." As glycerine
is a trihydric alcohol, one molecule
of glycerine may combine with as
many as three different acid rad-




C.1-1,,) (0.CO.C,71125) . Thus, na-
tural fats may differ not only in
the acid radicals contained there-
in but also in the way in which
these radicals are combined with
the glycerine. The solidification
point of an oil is dependent upon
the fatty acids of which it is com-
posed. Thus a solid fat is rich in
stearin and may have some olein
present. A liquid oil would be com-
posed chiefly of olein. However,
among the glycerides of the satu-
rated acids a further point must
be considered. If the three acid
radicals are the same, the oil is
rather hard ; but if they are dif-
ferent, the fat has a lower melting
point. Glycero-tristearate melts
at 72°, while glycero-distearate-
monopalmitate melts at 63°. Fatty
diglycerdies occur only occasional-
ly as products of partial hydrolysis
Soap Oils
by
J. Robert Penisten, ch., '37
of the oil by fermentation. Waxes
are esters of one molecule of fatty
acid and one molecule of a mono-
hydric alcohol of high molecular
weight, such as cetyl alcohol,
cholesterol, etc. Only in the case
of the wax cocerin are two mole-
cules of fatty acid combined with a
dihydric alcohol.
As fats do not all belong to any
one series of compounds, their
classification may be made in sev-
eral ways. Lewkowitsch classifies
them according to their iodine
value. Another method makes use
of the presence in such oils of cer-
tain alcohols : zoosterols in fats of
animal origin, and phytosterols in
fats of vegetable origin. This
method leads to the following
classification :



















For consideration with respect
to soap making the oils may be
classified somewhat differently.
They fall into five groups :
1. Coconut oil and palm-kernel
oil. The first group contains those
oils which saponify quickly at
ordinary temperatures when treat-
ed with cold, concentrated alkali.
The reaction is strongly exother-
mic. The oils of this group give a
large yield of firm soap. They are
rarely used alone, but are often
added to tallow or cottonseed oil,
giving a soap that is superior to
that formed from any of the in-
gredients alone. The glycerine con-
tent is about 12 per cent.
2. Olive oil, olive oil foots,
cottonseed oil, peanut oil, sun-
flower seed oil, and corn oil. These
oils are chiefly glycerides of oleic
acid. They form a thin soap which
is very soluble in water. These
oils may be made into good toilet
and textile soaps. Green Castile
soap, when pure, is made from
olive oil. The glycerine content is
about 10 per cent.
3. Tallow, greases, and palm
oil. These oils are composed prin-
cipally of glycerides of stearic and
palmitic acids. They give a firm
soap with good body which dis-
solves in water slowly. Soaps made
from these oils are greatly im-
proved when oils from the first
and second groups are added.
4. Castor oil and linseed oil.
These saponify readily. The soaps
formed are highly soluble and
have a pale-brownish color. These
oils are useful in making trans-
parent soaps.
5. Red oil and resin. The sub-
stances in this group are acids.
Resin is used only in combination
with other groups. It increases the
lathering qualities. The soaps
made from resin are yellow but
produce white suds.
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Electives
The enrollment in elective
courses is surprisingly small. The
curricular requirement of ten elec-
tive credits increases the regis-
tration in Freshman and Sopho-
more electives, yet the more tech-
nically advanced electives are
taught to relatively few students.
The interest in such electives has
decreased to such an extent that
some are offered only in alternate
years. Even then, it is difficult to
find enough students willing to
take the course to form a minimum
size class. This may be attributed
to a viewpoint which seems
strangely out of place in an insti-
tution of higher learning. Many
students adopt the attitude that it
is foolish to burden themselves
with courses not required for
graduation. As long as the normal
semester load is eighteen credit
hours, they think with horror of
exceeding this mark by two or
three hours of work in order that
they may take an elective. These
are the students whose objective is
not only to obtain a degree with
the least possible effort but also to
go on for the rest of life with the
absolute minimum expenditure of
energy. On the other hand a piti-
fully small number of students
realize that everything learned in
school will be of some value to
them in their future professional
careers. It is they who voluntarily
take extra work in the form of
electives. It is they who will con-
tribute most to engineering prog-
ress and will fashion the more
successful engineering careers.
Periodicals
it is obvious that no pro-
fessional engineer can rely on his
own experiences and personal con-
tacts to keep him well acquainted
with new developments in his pro-
fession. He must, therefore, rely
upon other means to keep himself
informed on these advancements.
The most important of these
means is the continual stream of
information which engineering
periodicals supply. Through such
periodicals the engineer has at his
fingertips information which is
both well prepared and well pre-
sented. A high degree of develop-
ment has been attained by these
technical publications by not only
reporting but also discussing and
criticising all progress in technical
fields.
Periodicals may be divided ac-
cording to the class of material and
the type of presentation into two
groups, each of which is ex-
tremely valuable to the engineer.
Professional engineering socie-
ties are largely responsible for the
many technical publications of the
first group. The members of this
group are identified by the titles
"proceedings" or "transactions"
and are concerned primarily with
the presentation, discussion, and
criticism of technical papers and
reports. The most recent informa-
tion of research and progress in
engineering fields appears in such
publications.
The second group embraces
those periodicals of a more popu-
lar appeal and presents material
of a less technical nature. How-
ever, the information contained in
these periodicals is none the less
valuable to the engineer. Trends
of modern practice, information
concerning new methods, and ma-
terials, and solutions of engineer-
ing problems are presented in a
well-arranged and convenient form
and offer much information to the
knowledge-thirsty professional en-
gineer.
Engineering publications in this
manner supply continual streams
of divrse technical information
covering all fields of engineering,
and, in order that the professional
knowledge of the engineer be kept
abreast of contemporary progress,
he will find it to his advantage to
follow engineering periodicals.
Laboratory Reports
The question of whether or not
laboratory reports require more
time in preparation than is justi-
fied by the number of credits given
for this work is the subject of fre-
quent comment among the stu-
dents. The credit award is based
on three hours of laboratory work,
and yet when one comes to write
a satisfactory laboratory report, he
finds that it requires as much or
even more time than was spent in
observing data. Clearly, on the
basis of the present credit system,
this is not a fair basis of award
and should be remedied. With this
in mind, one of two remedies
seems to be indicated, the one be-
ing increased credit to be given
for laboratory work, the other that
during the progress of the experi-
ment the data and results be en-
tered in a permanently-bound note-
book and that this be accepted as
the required report.
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WIIEN Hollywood wants to film a scene requiring hundreds of "extras," it makesa telephone call—and gets them. (I, This is made possible by a central casting
bureau, whose amazingly fast service is based on systematic use of the telephone.
This organization has a telephone switchboard where as many as 30,000 calls a day
are handled in bringing actors and producers together. G. Another example of the
value of telephone service to business and social America. It is the constant aim
of Bell System men and women to make it ever more useful—constantly better.
BELL TELEPHONE SYSTEM
Keep in closer touch with
home—by telephone.
Rates to most ,points are
lowest after 7 P. M. and
all day Sunday.
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Assembling
Precision Air Condencer
Recent literature on precision
condensers gives some idea of the
degree of accuracy necessary in
the manufacturing of standard
condensers.
In the constructing of the Type
722 Precision Condenser, the Gen-
eral Radio Company uses twelve
different materials fabricated into
eighty separate parts. Those parts
range in size from a casting
weighing FYI pounds to a tiny
phosphor bronze spring weighing
a small fraction of an ounce.
Since the precision of the air
condenser is dependent almost
solely on mechanical considera-
tions, the manufacturing toler-
ances are extremely important.
The most desirable characteristics
of a precision condenser are line-
arity, stability, and reset accuracy.
Linearity of capacitance with the
scale reading depends on the shape,
alignment, and accuracy of the
plates. Stability and reset accuracy
are dependent on freedom from
both backlash and eccentricity in
the moving parts.
The condenser essentially con-
sists of a worm-driven rotor, a
stator, box container, and scale.
The main rotor shaft is machined
the Rotor Cut Courtesy General Radio
to a radial tolerance of 0.0005
inch, its bearing surface to 0.0002
inch. The shaft on which the worm
is cut directly has a tolerance of
0.0004 inch. To insure accurate
alignment of the parts, the cast
frame is machined and drilled in
a box jig.
Production-line assembly meth-
ods would not be suitable, so each
unit is in dividually assembled and
adjusted by a skilled workman.
In order to insure smooth and
accurate operation, a preliminary
assembly of the frame, shafts, and
gears is filled with grinding com-
pound and driven by a motor for
twenty minutes. The parts are
then thoroughly washed in gaso-
line to remove all traces of the
abrasive. After the stator and
rotor have been assembled each
air gap is measured and individual
plates are straightened wherever
necessary. This straightening pro-
duces strains which must be re-
moved by heat treating.
Each unit is calibrated separate-
ly ; and if the unit is a direct read-
ing model, compensation plates
are adjusted. This further adjust-
ing again produces strains which
must be corrected by further heat
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citance changes by less than 0.1
micro-microfarad per heat treat-
ing cycle. This, indeed, is a very
fine criterion to place on the
finished product.
Lie Detector
A scientific solution of the prob-
lem of placing blame where blame
is due may soon become a reality
if the use of lie detectors is ex-
tended. Lie detectors have already
been used in several cases with
very good results. Since the evi-
dence presented by a lie detector
cannot be introduced in most
courts as a basis of conviction, the
use of lie detectors has been lim-
ited to detecting the true from the
false while a suspect is being ques-
tioned and is assisting in "break-
ing down" the suspect, causing
him to admit his guilt verbally.
Since the lie is told in direct
antithesis to the better knowledge
of both the conscious and sub-
conscious mind, it is but reason-
able to assume that certain in-
voluntary reactions will be set up
within the body. On this basis
there are three distinct and simul-
taneous readings that can be made
on the subject any of which in it-
self would be proof enough that
the subject had lied. The three
quantities that are measured are
respiration, blood pressure, and
perspiration. /The change in all
three of these quantities is very
slight, but none the less distinct ;
as a result, very sensitive instru-
ments must be used in their meas-
urements.
The respiration measurements
are made on the deviations from
periodicity of the breathing sys-
tem. The blood pressure measure-
ments are made on the changes in
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blood pressure when the subject
lies. This change is measured by
means of bands about the arms.
When a person lies he also
momentarily perspires more rap-
idly. This change in perspiration
is usually measured as a change
in conductivity through an elec-
trode which the subject holds in
his hand.
The respiration, blood pressure,
and perspiration recorders oper-
ate simultaneously, so that if each
shows a sharp curve off the normal
at the same point, there is very
good evidence that the subject lied
at this point or to the particular
question. However, the rule is not
infallible, as some people are very
sensitive and react violently to the
slightest suggestion. Also, since
the correct operation of the instru-
ment is dependent on the involun-
tary reaction of the person, it can
not work satisfactorily on people









(notably in oil well
pumping), the
stress in the pump-
ing rod is an im-
portant item. The
operator of a well
can tell just what
is happening be-
low if the stress
in the rod is known
at every instant.
To fulfill this need,
the dynagraph has
been developed
w hi ch measures





bles an engine in-
d ic ator giving
charts similar to
engine indicator cards. However,
the dynagraph is much more ac-
curate, giving readings within
two percent of true or full load.
The dynagraph also differs from
the usual engine indicator in that
it has no pin-type joints, or deli-
cate parts, whose wear would
affect accuracy of the apparatus.
In operation, the dynagraph
therefore measures the stretch in
the rod the stretch, or strain as it
is called, is directly proportional
to the stress in the rod. The total
elongation for the one foot length
which amounts to only a few
thousandths of an inch is accurate-
ly multiplied some four hundred
times and recorded by means of a
stylus on the revolving cylinder.
In the event that there is not
sufficient space to clamp the dyna-
graph to the rod, it can be made
an integral part of the rod. In this
case—illustrated in the cut—the
Alodel of 200-Inch Wescope
dynagraph carries the entire load
of perhaps 15 tons and still records
with the same degree of accuracy.
Telescope Model
The 1/32 scale model of the well-
know 200-inch telescope was made
of translucent plastic material and
was built in order to permit the
study of the stresses in the dif-
ferent members, thereby giving
pertinent data on the design of the
actual telescope. Some idea of the
scale of the model can be obtained
by comparing the size as shown in
the picture with that of the man-
nikin pointed out by the engineer.
The picture of the model gives
an excellent idea of what the com-
pleted telescope will look like. Of
particular interest, there are
shown in the picture the two oil
pads underneath the horse shoe,
the position of the 200-inch mir-
ror, and the revolving prime focus.
April, 1937
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Basketball
On February 27, 1937, Rose
Poly opened its international itin-
erary with a game against Law-
rence Institute of Technology in
Detroit. Renewing the two year
feud, Rose played very good ball
the first half to lead 14-7. How-
ever, during the second half the
team became discouraged and fal-
tered, allowing Lawrence to win
24-21. This was the twenty-fifth
game for Lawrence and the ninth
for Rose. Lawrence finished the
game in a lucky streak similar to
the last minute finish in the earlier
game.
As the first half opened, it
looked as if Rose would have an
easy time. George Smith hit two
beautiful long shots, and Captain
Wodicka scored on three one-hand
heaves. The experienced and high-
ly touted offense of Lawrence was
very successfully stopped by the
alert Rose defense.
During the second half of the
game, Rose Poly was slightly out-
Sports
edited by
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played by Lawrence, but the tide
of victory turned when the official
made a couple of bad decisions and
became slightly befuddled. After
blowing the whistle for a Rose
man's traveling, he called a tech-
nical foul on the Rose man ; and in
the meantime a Lawrence man
grabbed the ball, threw it to a
teammate who scored. During the
argument that ensued due to play-
ing the ball after the game had
been stopped, Rosie Colwell ambled
off the floor to find out the remain-
ing time, and a technical foul was
called on him. Both shots were
made good, helping Lawrence in
their drive for victory. For the
rest of the game the official seemed
never to see the play the same way
as the spectators. The game ended
in favor of Lawrence, but was
virtually rtplayed in the locker
room by the indignant Rose men
and the Lawrence players plus the
referee.
Wodicka was high, with eight
points and Colwell next with six
points. Only one personal foul was
called on Lawrence throughout the
game.
Playing in an international con-
test with the University of West-
ern Ontario at London, Ontario,
Rose Poly snapped out of mediocre
playing and reached the heights
to win 27-26. The Ontario team,
considered as very good in Cana-
dian and Eastern circles, led by
three points at the half but were
no match for the Rose team in the
last half.
Canadian basketball is played
according to the same rules as in
the United States, but it has not
developed nearly to the point of
equality with United States basket-
ball. Many more fouls are called,
and the type of blocking used here
had hardly been seen in Canada
before.
The Western team was excep-
tionally tall, every man standing
more than six feet. This, as con-
trasted with Rose's comparative
lack of height, was a great advan-
tage in the game. However, in the
first half the Engineers fought
hard but could not match the scor-
ing ability of Ontario.
T'he Ontario weapon was tip-
ping the ball on the center jump
to a forward who immediately
made a long shot. These forwards
hit on a goodly number of these
shots, but in the second half Rose
found a way to combat this and
managed to pull into the lead about
two minutes before the end of the
game. George Smith, diminutive
floor guard, had a good night at
hitting the basket and connected
with three lucky shots. This scor-
ing heartened the team to make
the final drive.
This game was the best of the
season in regard to excellence of
the set offense and defense. George
Smith was high point man with
eight points. The rest of the scor-
ing was evenly divided.
Ending the northern trip and
also the season, the Rose Poly
basketball team played excellent
ball against Hillsdale Colege of
Hillsdale, Michigan, and won 41-
28. The team played its usual good
defensive game and flashed the
best offensive game of the season.
Bob "Rosie" Colwell, tall Engi-
neer center, had a field night as far
as scoring was concerned and con-
nected ten times from the field and
once from the foul line for a total
of twenty-one points. Most of his
scoring came as a result of his ex-
cellent eye and plenty of drive.
Hillsdale had no one who was able
to cope with Rose's "Rosie".
The Hillsdale team was as a
whole rather small but very fast,
and they had a good passing game.
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Their defense was peculiar in that
they covered their men all over
the floor. Despite this unexpected
method of opposition, the Rose
team passed and broke at the right
time and consistently clicked. The
Engineers were never in danger
except once in the last half when
Hillsdale drew to within five
points. of tieing the score. How-
ever, a quick barrage of baskets
netting eight points brought Rose
out of danger.
In the first ten minutes of the
game Rosie ran wild, scoring
eleven of the fifteen points scored
by the team. In the last ten min-
utes of the first half, Rose slowed
up and scored only six points. The
half time score was 21-9.
Rose opened the second half
slowly and seemed to have some
difficulty getting through the tight
Hillsdale defense. When the points
were needed, the team settled
down to get them and keep the
lead.
The outstanding player for Rose
was Cotwe11 with twenty-one
points, but Wodicka played a good
floor game, scoring six points.
Summary
This season the basketball team
played a schedule of eleven games,
winning four and losing seven.
There were 514 attempts made at
the basket of which 125 were made
good. This is an average of .243.
Of 134 free throws attempted 61
were made for an average of .455.
The team averaged 11.4 field goals
per game and 5.5 free throws per
game. The most unbelievable rec-
ord occurred in the total points
scored. Rose) pcored, in winning
four and losing seven games, a
total of 311 points while the op-
ponents scored only 316 points.
The game average was 28.3 points
for Rose and 28.7 for the oppon-
ents. Three games were lost by
three points and two by two points.
The players on the team scored












At the conclusion of the season
major letters and sweaters were
awarded to Captain Wodicka, the
only senior on the squad ; Ecker-
man, the only junior ; Smith,
Stout, and Ladson, sophomores;
and Colwell, Egloff, and Dusza,
freshmen.
On March 18, members of the
squad were the guests of Coach
Brown at a mammoth banquet
held at the Coach's home. The main
feature of the evening was the
eating. Everybody ate as much as
he could, but still the coach was
not satisfied. According to him,
each year the boys eat less and
less. He always considers as a
standard the days of "Pop" Morri-
son, Logan Gillette, and "Bull"
Richardson. However, there are
several boys coming along who
show promise of following in their
footsteps
The last event of the season was
the selection of a captain for next
year. The leader for next year's
team is Ed Eckerman, guard. Ed
will be an excellent captain, as he
is well liked by the boys. He is a
member of Tau Beta Pi. His pre-
decessor as captain, Ed Wodicka
was also a member of this honor-
ary organization.
After the game with Lawrence
Institute, the Rose Tech Club of
Detroit held a banquet for the
basketball team at the Hotel
Webster Hall. Previous to this
banquet the club had attended the
game almost one-hundred percent
and formed a large cheering sec-
tion to spur on the team. The team
enjoyed the banquet very much
and was treated royally. It was a
great experience for the Rose team
to be able to renew acquaintance-
ships with some former Rose men
and make friends with others. It
was truly an inspiration, and the
team wishes to thank those mem-
bers of the Rose Tech club for the
interest shown in them.
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This is easily done in a com-
fortable pair of shoes which
have been fitted by X-Ray.
For snappy styles, solid com-
fort, and economy go to--
HORNUNG'S
"Walk In Comfort"
28 S. 7th St. Terre Haute
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Debate Club
All debates scheduled by the
club have been completed, thus
ending the debating season for
this school year. On Thursday,
March 11, there was held a non-
decision debate with Hanover Col-
lege. On Monday, March 22, the
team journeyed to Evansville.
Here the negative team for Rose
won a decision over Evansville
College, while the affirmative team
lost to Illinois College and to
Evansville. The subject for the de -
bates was "Resolved, That the Ex-
tension of Consumer Co-Operative
Would Contribute to the Public
W elfare".
The debate team is divided into
two squads, A squad and B squad.
The A squad is composed of James
E. Ducey and Robert S. Kahn,
negative ; and Lawrence J. Giaco-
letto and Joseph A. Dillahunt,
affirmative. The B squad is com-
posed of Max Eyermann, Karl
David, C. E. Reifenberg, and Riley
S. Halstead.
Robert Kahn and Joseph Dilla-
hunt will receive debate keys for
having been on the varsity debate
squad for two years.
Glee Club
On Friday, March 19, the Glee
Club presented a very enjoyable
program at Effingham, Illinois.
The club opened with the singing
of "Dear Old Rose". Included on
the program were : "High Bar-
bary" by Bartholomew ; "Pop Goes
the Weasel" ; "What Shall We Do
with the Drunken Sailor ?" ; the
waltz song "Sympathy" from "The
Firefly" by Rudolph Friml, sung
as a duet by Walter Snedeker,
senior in chemical engineering,
and Miss Miriam Connor, who is
appearing with the club this year
as guest soprano ; "Moonbeams"
by Victor Herbert ; a Czecho-
slovakian Folk Dance; the
"Marching Song" from Victor
Herbert's "Naughty Marietta- ;
and a tone poem "Romany Life".
Miss Connor sang a group of three
numbers. Another group of three
numbers was sung by the newly
organized octette. These were
"John Brown's Body", a spiritual
"Who Did ?", and a novelty "Two
Little Flies". Closing the program
the club sang Brahm's "Lullaby"
and "Dear Old Rose". The program
was announced by Carl Wisch-
meyer, senior in electrical engi-
neering.
A .1 .E.E.
The Rose student branch of the
American Institute of Electrical
Engineers met recently in the
physics department lecture room.






sisted of several talks and demon-
strations. Stephen Koos, a senior
in electrical engineering, spoke on
microphones, tracing the early
developments down to the present
time. Robert A. Averitt, also a
senior in electrical engineering,
gave a talk on the theory of opera-
tion and some of the more import-
ant applications of the thyratron
tube.
Of particular interest was an
explanation and demonstration of
the so-called "scrambled speech"
as used in transoceanic radiotele-
phone communication, presented
by Mr. Herman Moench, Rose
class of '29, and now instructor in
electrical engineering at Rose. Mr.
Moench explained the theory of
frequency translation and its ap-
plication to speech inversion. The
operation of a speech inverter
built in the laboratory was demon-
strated on both speech and music.
Mr. Moench explained that the
purpose of speech inversion was
to make radio transmissions by
transoceanic phone stations unin-
telligible to the average listener,
securing privacy on transoceanic
calls by radio telephony.
Faculty members attending the
meeting included Prof. Clarence
C. Knipmeyer, head of the depart-
ment of electrical engineering,
Dr. William D. Crozier, of the de-
partment of physics, and Mr. Her-




The meeting was attended by
seniors and juniors in electrical
engineering and a large number
of interested students of other de-
partments. Following the talks and
demonstration refreshments were
served. The Rose student branch
of the A.I.E.E. has always striven
to present subjects of an engineer-
ing nature to those students most
interested and to further friend-
ship among the group. The organ-
ization meets regularly, and sev-
eral interesting programs are in
store for future meetings.
At present plans are being made
for the annual Tri-School meeting
to be held this year on the Rose
campus with students and faculty
members from the University of
Illinois fand Purdue University as
guests. The program will be pre-
sented by students of the three
schools.
A.I.Ch.E.
On Thursday evening, March
18, a dinner meeting was held for
the inauguration of the Rose stu-
dent chapter of the American In-
stitute of Chemical Engineers. Dr.
John White, former head of the
department of chemical engineer-
ing at Rose and Dr. James R.
Withrow, head of the chemical en-
gineering department at Ohio
State University, were the prin-
cipal speakers. The installa-
tion ceremonies were followed
by short talks by representa-
tives of other student organi-
zations and visiting members.
Chairmen of the student chapters
included Hubert H. Wittenberg of
the American Institute of Elec-
trical Engineers, Stanley E. Cox
of the American Society of Civil
Engineers, and Clyde E. Cromwell
of the American Society of Me-
chanical Engineers.
Dr. White, who was introduced
by Dr. Prentice, president of Rose,
discussed "Chemical Engineering
at Rose and the Careers of Prom-
inent Rose Alumni". Dr. White is
a member of the board of man-
agers and was head of the depart-
ment of chemistry from 1903 to
1936.
Dr. Withrow's subject was "The
Investigation of the Ohio State
Office Building Explosion". Dr.
Withrow illustrated his interest-
ing talk with lantern slides. He
was introduced by Dr. Ralph K.
Strong, head of the department of
chemical engineering at Rose.
A delegation of Indianapolis
engineers attended the banquet,
and a number of Terre Haute in-
dustries were represented.
Norman G. Wittenbrock of
Terre Haute, a junior in the de-
partment, is chairman of the chap-
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is vice-chairman, and Robert Kahn
of Chicago is secretary-treasurer.
Members of the committee for
organization of the chapter were
J. Robert Penisten of Vincennes,
Max Eyermann of Louisville,
William Reddie of Terre Haute,
and James Ducey of Pittsburgh.
Assemblies
At a general assembly held
Thursday, March 11, an interest-
ing talk on Spain was given by
Mrs. Demarchus Brown. In her
talk Mrs. Brown painted a realis-
tic word picture of the background
of the present political condition
in Spain. She told of numerous
humorous incidents of her three
trips to Spain, the most recent of
which was made a year ago last
summer. By means of rather novel
friendships made on her trips,
Mrs. Brown has gained an unusual
insight into native life in many
countries. The fact that Mrs.
Brown is very popular among the
Rose students and faculty is evi-
denced not only by the hearty wel-
come extended her, but also by the
fact that this appearance was her
sixth within the last few years.
On Thursday, March 25, an
assembly was held at which it was
announced that the award of an
engineering handbook, given every
Things to Wear
for Men Who Care
HERB LEACH
QUALITY SHOP
523 VVabash Ave. C-6705
Your hat is the peak of Your
Appearance!
DO NOT NEGLECT IT!
HATS CLEANED
and blocked by factory methods
SHOE REPAIRING
Fair Prices—Free delivery to Dorm
STAFFORD
108 N. 7th St. C-1654
year by Tau Beta Pi to the sopho-
more who) has raised his cumula-
tive rating the most since his en-
trance into the college, had been
won this year by Roy E. Warren
of New Goshen. Last year the
award was won by Robert D.
Prewett of Marshall, Illinois.
S.P.E.E.
The third annual meeting of the
Indiana-Illinois section of the
Society for the Promotion of En-
gineering Education was held
Saturday, April 3, at the Univer-
sity of Illinois. The meeting fea-
tured both addresses and discus-
sions dealing with the problems of
engineering education given by
noted teachers and industrial men.
The theme of the meeting was
"Quality Rather Than Quantity in
Engineering Education."
Rose was well represented at the
meeting, as three of its professors
were chairmen of group meetings.
They were Professor C. C. Knip-
meyer, head of the electrical engi-
neering department, Professor
Carl Wischmeyer, head of the me-
chanical engineering department,
and Dr. B. A. Howlett, head of the
physics department. Papers were
presented by President D. B. Pren-
tice, Professor A. T. Child, Pro-
fessor J. L. Bloxsome, and Pro-
fessor O. L. Stock. Professor Stock
was elected president of the sec-
tion for the coming year. The next
meeting, in April, 1938, will be
held at Rose.
Colleges represented at the Illi-
nois-Indiana sectional meeting in-
cluded Armour Institute of Tech-
nology, University of Illinois,
Northwestern University, Lewis
Institute, Notre Dame, Purdue,
and Rose. Approximately two hun-
dred teachers attended the meet-
ings.
VIQUESNEY'S
"The Fountain Pen Store"




It's prom time! Plan to attend the
Junior Prom, the biggest Spring function
at Rose. Don't miss it.
MAYFLOWER ROOM
$3:00 per couple May 8, 1937
Start Your Career
With Good Luggage
• "First class" in travel usually means the most com-
fortable, convenient method of transportation. A "Hart-
mann" wardrobe always means the most comfortable,
convenient method of transporting your personal belong-
ings. • For more than 60 years Hartmann has been
building travel goods to meet the exacting demands of






• This galvanometer is
an inexpensive instru-
ment with the sensitiv-
ity of a reflecting gal-
vanometer and the
ruggedness of a milli-
ammeter. It requires
no levelling or clamp-
ing and is accordingly
well adapted for gen-
eral laboratory use.
It is fitted with both
a pointer and a reflect-
ing mirror suitable for
"null" point indica-
tions as well as for use
with a lamp and scale. It is only one of many Cambridge
Galvanometers.
OTHER CAMBRIDGE PRODUCTS
Moisture Indicators and Recorders Physical Testing Instruments
Surface Pyrometers I.aboratory Insts. for A.C. & D.C.
Galvanometers Engineering Instruments
Gas Analysis Equipment Physiological Instruments
and other Mechanical and Electrical Instruments
CAMBRIDGE
INSTRUMENT CQ
3732 Grand Central Terminal, New York City
FOR TODAY'S
EXACTING REQUIREMENTS
of Toolroom or Manufacturing Depts.
Over One Hundred Years of Experience in ihe Manufacture
and Use of Tools is reflected in the Advance Designs and
Reliable Accuracy available in our complete line today.
Catalog No. 32 is your reliable buying guide for Quality
tool equipment. Brown & Sharpe Mfg. Co., Providence, R. I.
BS
BROWN & SHARPE TOOLS
Apri 1, 1 9 :3 7 age l9
Maurice R. Denny, with
the General Motors Ex-





ing department, who received his
master's degree at Rose in 1911,
has for the past nineteen years
been editing a series of books "The
Manufacture of Pulp and Paper."
He has recently completed Volume
III of this series and is now work-
ing on Volumes IV and V. The
books are published by the Mc-
Graw-Hill Book Co. Mr. Stephen-
son is also Editor-in-Chief of
"Pulp & Paper Magazine of
Canada", and is located in Garden-
vale, Quebec.
Alumni Notes
edited by Norman G. Wittenbrock, ch., '38




John W. Bolton has pre-
sented the Institute with
a copy of his recently
published book, Gray Cast Iron.
C. Frank Schilt
has been promoted
to the rank of
Major in the United States Marine
Corps, Aviation Branch. Major
Schilt is the only Marine aviator
holding a Congressional Medal of
Honor.
ex'19
Donald L. Mewhinney is
a Sales Engineer with
the Bryant Air Condi-
tioning Corporation of New York.
Budford W. Tyler, who is with
the Pennsylvania Railroad, has
been transferred to Pittsburgh.
Robert L. Wolf, with
the Continental Can
Company, has been




C. Elmer Dahlquist is
with the Stearns-Roger
Manufact u ri n g Com-
pany of Denver, Colorado.
Adam K. Grafe has gone to
Dallas, Texas, where he is an oil
broker.
Theodore L. Barrett has
taken a position with
the Duquesne Light
Company at Pittsburgh.
William P. Leake has taken a
position with the Louisville Ce-
ment Company at Speed, Indiana.
Theron S. Bell, who has
been a student engineer
with the General Elec-
tric Company, has been trans-
ferred to Fort Wayne, Indiana.
Lafayette Stewart has taken a
position with the Guarantee Roof-
ing Company of Terre Haute.
Richard E. Biller has a
position with the Stand-
ard Oil Company at
Whiting, Indiana.
Albert Ellis has been made
Maintenance Engineer at the
Soldiers Home at Lafayette, In-
diana.
Paul E. Kunz is working for the
Indiana State Highway Commis-
sion in the Seymour District.
)3
 Fred O. Reed is District
2 Supervisor of Dams for
the WPA in nine coun-
ties of Southern Indiana.
P. Richard Utz has taken a
position with the Louisville Gas
and Electric Company.
13
 W. Franklin Crawford
3 is with the Manufactur-
ing Division of the De-
troit Compensating Axle Corpora-
tion at Canton, Ohio.
Theron Detrick, with the Owens-
Illinois Glass Company, has been
transferred to Gas City, Indiana.
Homer W. Fisher has a position
at the CCC Drainage Camp at
Sidney, Ohio.
,34
 John A. Doyle is with
the Carbide and Carbon
Chemicals Corporation





Ward W. Engle, who is with






Albert V. McEowen is at Vin-
cennes, Indiana, with the Vin-
cennes Bridge Company.
J. Carl Nelson has returned to
Lawrenceville, Illinois, where he is
employed by Texaco.
William G. Lindeman is
employed by the Penn-
sylvania Railroad at
Columbus, Ohio.
Carrol R. Merriman is working
for the Pennsylvania Railroad at
Logansport, Indiana.
William E. Kasameyer, with the
General Electric Company, is in
the Product Division of the Air
Conditioning Department. His
headquarters are at Bloomfield,
New Jersey.
Paul H. McKee has a position
with the Northern Indiana Power
Company at Anderson.
Chicago Rose Tech Club
The election of officers was held
at a meeting of the Chicago Rose
Tech Club on March 12. The re-
sults of the election were as fol-
lows : R. E. Woodruff, '19, Presi-
dent ; A. A. Piper, '10, Vice-Presi-
dent ; C. L. Corban, '26, Secretary-
Treasurer.
13
Albert L. James has




Donald B. Rush, who graduated
from Rose in 1910, collapsed of a
heart attack in his office February
16 and died shortly afterward at
the Presbyterian hospital, in Chi-
cago. Mr. Rush has been a struc-
tural engineer in Chicago for many
years. He was president of the
Rush-Roberts Engineering Com-
pany.
Page 20 The Rose Technic
Edw. G. Berrien, Rose ex '08,
died April 6, 1936. He was em-
ployed by the British-American
Tobacco Company at Shanghai,
China.
A notice of the death of Harry
D. Piper has just been received.
Mr. Piper died a year ago. He
graduated from Rose in 1901.
Births
Richard T. Markle, who gradu-
ated from Rose in 1929, announced
the arrival of a son, John, born
March 2. Mr. Markle is employed
by the Commercial Solvents Cor-
poration at Terre Haute.
Mr. and Mrs. Clifford Lamb
have a baby girl named Marjorie
Rose Lamb. Mr. Lamb is a Sound
Engineer wIth) the Walt Disney
Studios at Hollywood, California.
Engagement
The engagement of Miss Anne
Ward Hutchinson, of Port Chester,
New York, and James Gordon
Brown, of Troy, New York, has
been announced recently. Mr.
Brown graduated from Rose with
the class of '34. Mr. Brown is Test
Engineer with the Tolhurst Cen-
trifugal Division of American Ma-
chine and Metals, Inc.
Wedding
Mr. Robert Joseph Dugan Fin-
frock was married to Miss Mildred
Augusta Yates of Chattanooga,
Tennessee, on February 19. Mr.
Finfrock graduated from Rose with
the class of 1932 and is connected
with the TVA at Chattanooga.
Lipstick Research
When a girl pulls out her tube
of lipstick and deftly applies it to
her lips, just how much of the
paste does she use? Of course, some
use considerably more than others
depending on the pressure applied,
area to be covered, and coefficient
of friction. There is also the ques-
tion of time interval entering into
the problem. How many times a
day or week does an average girl
go through the process of applying
artificial color to her lips ? This
number is dependent on many
things. Some of them are : who the
girl is, how popular she is, the
type of boys she goes with, and the
coefficient of retention or some-
times called the coefficient of trans-
fer. This last mentioned coefficient
has been found to vary according
to the negative exponential curve
in an investigation carried on
some years ago. The total transfer
for any interval of time can there-
fore be found by integrating
under the curve.
In compiling the data in this
brief survey the aid of a group of
college girls was enlisted. A tube
of lipstick was first carefully
weighed and then given to each of
the girls with the instruction that
they should keep a record of the
number of times the lipstick was
used. The tube was then again
weighed when returned ; the dif-
ference being the total amount
used. The quotient of the total
amount by the number of times it
was used gives the amount used
per application. On this basis, it
was found that the average girl
uses 0.004 grams or 8.84x10-°
pounds of the pigment per each
application. Furthermore the lip-
stick was used on an average of 4
times a day. Therefore during a
week's time one girl uses 247x10-°
pounds. This amounts to 0.0128
pounds per year. A square inch of
white cardboard was also weighed
with and without lipstick on it.
It was found that 0.0024 grams or
53x10-7 pounds were needed to
give the white paper a deep red
color. The quotient of the amount
used per application and the
amount necessary to cover a square
inch of surface gives the average
area of a girl's lips, or this figures
out to be 1.67 square inches Fig-
ured on a yearly basis, one girl
uses enough lipstick to paint a sur-





30-32 N. 6th St.
Phone C-2394
If these figures are applied to
our neighboring co-educational
school, the 703 girls there use nine
pounds of lipstick per year or
enough to cover 11,810 square feet
of surface. The average house has
only about 4,000 square feet of
surface area, so that if the girls
saved their lipstick, at the end of
a year they would have approxi-
mately enough coloring material
to paint three homes.
Spruce Up For Spring
Call C-4381
ERMISCH, My Cleaner
How About Your Tux
Archer & Evinger
Radio Service and Supplies





"If They're Not Home,
They're Here"









held in conjunction with the Theta
Xi's. Plans are rapidly being made
for the Sigma Nu State Dance to
be held in Indianapolis on May 1.
On March 14 Beta Upsilon was
honored by a visit of Malcom C.






Room of the Terre
Haute House was
a great success.
Held with the Sig-
ma Nu's, this
dance promoted good will between
the two fraternities.
Heinls have been taking care
of the flower needs of
Terre Haute since 1863




129 S. 7th St. C-1025
The pledge class has finished
most of its work, and plans are
being made for rough week, which
will be held the second week in
April.
News has reached Kappa chap-
ter of the "6294" celebration to be
held the first of May at Indian-
apolis. Several members of Kappa
are planning to attend. The cele-
bration will be the largest of its
kind ever held. The alumni clubs
of Louisville, Indianapolis, Cin-
cinnati, and Terre Haute will be
present as well as the active chap-









Nu held an open house in the form
of a seance. Mr. William Staley,
who acted as the medium, revealed
many interesting things to the
amusement of all present. Chap-
erons for the occasion were Mr.
and Mrs. William Staley, Mr. and
Mrs. Russel Archer, Charles Ev-
inger, and Miss Clarice LeForge.
Refreshments were served consist-
EMERSON B. BIGGS
Manufacturing Jeweler
Fraternity Pins and Rings
33 S. Fifth St. B-8705
ITY
ing of punch, sandwiches, and
cake.
On Monday, March 29, initiation
services were held at the chapter
house. At this time, Oscar Tonetti,
William Reece, and Ralph White






to extend its con-
g r at u 1 a ti ons to
Brother Eckerman
on his election to
the captaincy of the 1938 basket-
ball team and also to Brothers
Ladson and Smith and Pledge
Brothers Colwell and Egloff, who
were awarded varsity basketball
letters.
John Hunter has been selected
as the delegate to the annual
A. T. O. congress to be held next
summer at Breezy Point, Minne-
sota. Robert Pearce was chosen
alternate.
Robert Averitt was elected as
the candidate of the Gamma Gam-
ma chapter for the Thomas Arkle
Clark award, which is made an-
nually to the most outstanding
undergraduate A. T. O. The win-
ner is not only given an award,
but is also feted at the summer
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At this time of the year the interest of college seniors
concentrates on the question of employment after gradua-
tion. During the depression it was a serious problem
which Rose men solved with amazing success. Their record
was much above the general average. In 1937, however,
"getting a job" is not a problem. Industrial representatives
are visiting the college several days each week and many
seniors have already received offers. The Registrar will
be glad to send you information about courses which will




April, 1937 Page 23
HE GOT THE JOB
Manager : "Are you sure you are
qualified to lead a jazz orchestra?"
Applicant McIntyre : "Absolute-
ly. I've had two nervous break-
downs, was shell-shocked in
France, and I live in an apartment
above a family with twelve noisy
children."
McKee : "Darling, suppose we
take the trolley to the theatre to-
night. In a taxicab no one would
see you, but in a trolley car I can
show you off to a lot of people."
"Are you a college man ?"
"No, a horse stepped on my hat." He : "What is that g
urgling
—Naval Air News noise?"
She : "I'm trying to swallow
There's the wonderful love of a that line you're 
throwing."
beautiful maid, —Georgia Tech Yellow
 Jacket.
And the love of a staunch, true
man. The doctor was 
visting Rastus'
And the love of a baby that's un- wife to 
deliver her twelfth off-
afraid, spring. While 
riding along with
All have existed since time began. Rastus he 
saw a duck in the road.
But the most wonderful love—the "Whos
e duck is that?" asked the
love of loves, doctor.
Even greater than that of a "That ai
n't no duck," said Ras-
mother, tus, "that's the stork
 with his legs
Is the tenderest, infinite, passion- wore off
."
ate love
Of one dead drunk for another. WHY TEACHERS GET MARRIED
—The Un-Laxer. Question : What is a volcano?
Answer : A mountain with a
"Hell, yes," said the devil pick- hole in the top. If
 you look down
ing up the phone. you can see the 
creator smoking.
Question : Why does a dog hang
Newly : "What is this lump in out its tongue w
hen running?
the cake?" Answer : To
 balance his tail.
Wed : "Dearest, it's cottage pud- Question : What
 is steel wool?
ding and that must be the founda- Answer : Th




George W. Smith IV
m., '39
NOT SO Dums A revivalist said to the congre-
A visitor at an asylum was gation : "There is a man among us
watching one of the inmates push- who is flirting with another man's
ing a wheelbarrow upside down. wife. Unless he puts five dollars in
"That's not the way to push that the collection box, his name will be
thing," the visitor exclaimed. read from the pulpit."
"You've got it upside down." When the collection box came in
"Oh, have I ?" answered the there were six five-dollar bills in
lunatic. "I used to push it the other it, and a two-dollar bill with a note
way, and they put bricks in it." pinned to it, saying : "This is all
the cash I have ; will send the other
Nit : "What is the idea of the three dollars Wednesday."
crowd at the church?" —TypoGraphic.
Wit: "An iceman is confessing
his sins." "Dearest, your stockings are
—Whecornotes. wrinkled."
"You brute ! I haven't any on."
Whatever trouble Adam had,
No man in days of yore
Could say, when Adam cracked
a joke,
"I've heard that one before."
A pious and uncommonly homely
spinster was accosted by a stag-
gering drunk.
"Lady," he said, "you're the.
homeliest person I ever saw."
"And you, sir," replied the
spinster, "are the drunkest man I
ever saw."
"Maybe so, lady," countered the
drunk, "but I'll be okay tomor-
row."
Hotel Proprietor : "Did you
want the porter to call you?"
Guest : "No, thanks. I awaken
every morning at seven."
Proprietor : "Then would you








Into the flood zone several General Electric en-
gineers—among them Henry Duval of Washington
University, Eugene Darlington of Oregon State, and
Harold Towlson of Clarkson Tech—took two radio-
equipped police cars and played an important part
in the relief activities along the Ohio Valley. The
equipment included a two-way ultra-short-wave
police radio set in each car, a 50-watt headquarters
transmitter, and a 150-meter transmitter having its
own gas-engine-driven electric generator—in reserve
in case of power failure.
One of the engineers reported, "We arrived in
Evansville and erected our antenna on the 75-foot
tower of a bank building. We were on the air con-
tinually, rendering service to the flooded area."
In a further effort to aid flood victims, General
Electric sent extra men to the G-E Service Shops in
the affected area to speed repair work.
IT'S "NEW AMERICAN"
Conceived by General Electric, the "New American"
home promises to influence profoundly the trend in
American building. The program is sponsored in co-
operation with all those professionally interested in
building new and better homes.
The modern kitchen is one of the results of this work.
It has been changed from just a room where a
variety of tasks must be performed to a scientifically
planned workshop. It is equipped with electric
appliances which do the drudgery of kitchen work
silently and easily. The electric range, refrigerator,
dishwasher, Disposall unit, and modern lighting are
but examples of the improvements which have been
made in the home workshop.
The radial wiring system used in the "New
American" home was designed for safety and con-
venience. Plenty of outlets for lights and for appli-
ances are the outstanding features of this system.
The home is thoroughly air conditioned. Condi-
tioned air is not only more comfortable but also more
healthful, and the G-E air-conditioning units have
been designed to promote such conditions.
With the elimination of wasted space, steps, and
time throughout the entire dwelling—with the
maximum in health, comfort, and economy—the
"New American" home is building a brighter future
for the cottage and the mansion.
IT WON'T BURN
Noninflammable and nonexplosive, this new cooling
and insulating liquid, Pyranol, was developed by
General Electric for use in transformers, capac-
itors. and cable. Its unusual characteristics have been
recognized by the N ational Electrical Code, making
it possible to install transformers indoors and at the
load centers, without fireproof vaults. This results in
savings in secondary copper and installation costs.
Pyranol is chemically stable and does not sludge, a
feature which minimizes maintenance. Experience to
date has showed that the materials used in Pvranol
transformers have a longer life than under oil. The
result—longer transformer life.
Pyranol transformers were first used in 1932, and
now more than 700 units, totaling more than 200,000
kva of transformer capacity, have been installed,






When smo ers find out the
(food things Chesterfields give them
• • nodinf else will ialo
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